Sequences in the N-terminal cytoplasmic domain of Saccharomyces cerevisiae maltose permease are required for vacuolar degradation but not glucose-induced internalization.
In Saccharomyces cerevisiae, glucose addition to maltose fermenting cells causes a rapid loss of maltose transport activity and ubiquitin-mediated vacuolar proteolysis of maltose permease. GFP-tagged Mal61 maltose permease was used to explore the role of the N-terminal cytoplasmic domain in glucose-induced inactivation. In maltose-grown cells, Mal61/HA-GFP localizes to the cell surface and, surprisingly, to the vacuole. Studies of end3Delta and doa4Delta mutants indicate that a slow constitutive internalization of Mal61/HA-GFP is required for its vacuolar localization. Site-specific mutagenesis of multiple serine/threonine residues in a putative PEST sequence of the N-terminal cytoplasmic domain of maltose permease blocks glucose-induced Mal61p degradation but does not affect the rapid loss of maltose transport activity associated with glucose-induced internalization. The internalized multiple Ser/Thr mutant protein co-localizes with Snf7p in a putative late endosome or E-compartment. Further, alteration of a putative dileucine [D/EExxxLL/I] motif at residues 64-70 causes a significant defect in maltose transport activity and mislocalization to an E-compartment but appears to have little impact on glucose-induced internalization. We conclude that the N-terminal cytoplasmic domain of maltose permease is not the target of the signaling pathways leading to glucose-induced internalization of Mal61 permease but is required for its subsequent delivery to the vacuole for degradation.